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B tS8 3& mil (AC) a^2| § W^I^Oil SD[ #AIISMIte ^£2] ^J^^^SS^IS W 

fisHI S^2^2J 9i ^I^M 01l^6K)1, ^S^SI^Si Safer ^^isniais m ^ 2lti 3^ 

a^eas ansa s chi ae 201a. 

£>0| 3£r SUSxIfe 2!tt)E]21 ^itHEH a 5HR^tH EH (common converter), 3£f ¥ 

§2 bssmsi n^s gnu^. a^i^exf°i use, n^m sasxi mow oisoi 
ah, eaioii mch, otoias hsaiiahsi sy e*£« ^s^ttsi &aoii iisjcn ac/dc 
auoiei^ehs aibb Has. 2(B) H£flr2i swsi^oiiah ^?-im^xi^e^tr), aa^ioiM ^01 

MgHX|^EI(IGBT)^XrM Olge: H^M S Xj(te) 25Ef°J S^E3E(PWM) ^iWE^ ^S6H1 2iCL 

O^^XI &J\ »^M@!X|^a(TR), IS ^101^ fcttOISO- XI >±E| ( IGBT)4i»« 0IS» PWM 
& tH EH Oil 5E P-Sjlf »S B§i D[J\J1 2lO. 

5«H^, 2^11 florOI yeiaSB ae*BI ^ ^ CHI 9^1 3 H3I §y XHIOHShCNOI: 
5j2S 2*2! a Si6f2 a 2*2) JlfchShfe HlOPPr ^JrSJOIOr- ofedl, 013^ Ef 

°J2^M HSSn. ^AH^^J ^3 r £ 2i6H LH^gOII LHff ^XHI * ^2? 01 d|M r X|^ Sfll 

§01 &Ck 

m\H t ¥£1KH^, 3IB3°^ ojtHEjsj. ^jtHE-i^ gj^agJ Sf^^i HlSSrS orHSHOfSjo^fe ^01 
J\ Si ^ CHI , ag oj^go^oj s#¥^ £J6K)j, °1UHEHS £!tHEH^ SSoPI CH^Ef 



B iS8 gEH2| 6H3SPI ?|8r0i ^ h g£! 3±^^AH, 3 = ^£2J S^SI^Si^l 

te 3# B^HS S»S» » ^Si fll38tte 201 CI. 



^ s^jM ^^Sr^l ¥l§[ ^^^B^^AH, ^ ^SOII Sjth 3^ 

S(d.fl)S S^SrOI gJ^gKAvd, Avflli ^^1 ^J^2^(A vd, A vfl) ^ S^B 

A0=lilll -yr— ■ — 

^2^(E)M /--^Nv rf s g^aoi, oioj §^|5f SS f ^xil e^lSfS(d, q)£F°l 2xP4(A 0 )S 

76f2, 01 M ^IMSfOI ^oHS §^IMSI[ ^ SZI^EH^^S ty^Oj ^2^U^2j 

Aj^(o t ^Aj^)g oh SC H XilCH6^ Xil01¥2f , XHIOI^OilAH °IM01& ^ fc Si^¥IS<Mm« 

m& g^Ai^i ^a^si^sj a^^^i^^^M ^eAi^ife ^9\x\^^^9\ , 2i s xi oil Emm 

^ ^SOII EE QB 4-Efo^AH, 3«51Saa °^E| SJ^^l ^j^2^(ia, ib, ic)M ^3 

^a^sl^^J £jf| 2 om XHICHShfe 3^ ^^^^^ S°i^| § 

^iaa(d.fl)^ ^&6ho< siui ej^2^(a vd, a va)e ^#6ni a^a^(A vd, a va) §y s§^i 

-i A v « 
AO=UlIl -tt; 

^^2^(E)S /i "*"-> v 1 / s ^^81-01, a 2| S^ld^SSf e^l^S(d, q)2[2| 2xf^(A 

e )m ^am, ois ^im^oi gj^^i^s ?5jam, ois^ii oigs^oi §^isfsa^ §y g 

01 SK S¥§h £21 SS5h01 e WSOII df^ 3^ «^^HS(0|SK PWMOIEh BQ) §#&x| U 
^ ^§1 ^ All 6^1 *jg^CK 

£ 2fe B ^SOil [LIB 3^ PWM S^SXIM £A|& JH^££SAH, IH^PI ^^2J ilSi 4^im 

^^mOj 2i^f6fe ^^2^/gJ^S^Se¥(20)£f, ^>0| ^W£^/£J^2ff3M¥(20)^¥EH 

^iwaa^e ^ofmoi ^a^^is2i ^§^1(^^1)1 yin e^ia^M ^^moi 

SiWa^e XHICHshfe MO\^(20)&, X1I01¥(20)0||AH &iecH5i ^s^^s^i^i m& g^AI^ ^ 
2^^1^(10)2] a^^^lS^XhS ^MAI^I^ ^?jx|^^¥(40)2f , &J\ ^ SX\Q\\ SSofb 2 

sig^¥(50)^ oi^oiaa. 

3EIH, ^OlOilAH, ^a^Sl^b £A|Q UI-SI- SOI, Jn^Ej^^aSKea, e b , e c )(100)HK ^MXHICHB 

e £j^aw(i a , ib. icXiiDa. ej^ae^s sisskm SAiasa oi-nmei oiiuxis sssroi 

^¥|X|2HA|Z[e2l ^01^011 H^H« ^^6PI ^Itl HI WEI ^ EH ( 1 12) 2f , ^,^1 
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gi^ane as8Pi flff- a^ss^i(ii3)2f. ^^ium^skm assi(M»fe &sai^9i»(ii4)a. 

B2| *| #£?§)( 1 15) S ?££|0) SID. S tfSOII/Hfe »EM>s¥IM(114)£A| IGBT±»B A)g 

8)212U. 3^011 E)B.)AH HHF-iegHXI^EHU MOSFET, GTOgE A)§S 4= StCf. 

*!f?ag|/gJ^af?3§¥(20)fe £ 3a0|| EAIli b)2) SOI 4= SlfeQI, EA|@ bhfi* 

soi, ^aasaisoojsi ?8t(ii5)s ei^at amaatBii. bp) 21 »oib an noi9(ao)si gj^ 

^fe»9llJI£ SglSlfe »MS^S!£(21)21, 4PI ^2^SIS(10)°l a«a»3l(113)S¥EI asgoi it 
^£lfe 2#a#?(i 8a . isb. !«,)• S2f£!S(-3.3V~3.3V)S * ai^S Sfer agf 

as(0.85V~4.15V)SA) g»8))= gJ§!S|S¥S(22~24):iD, 2J¥2| ±flXia3(0FF)» HIGH ¥(30) Oil gj§! 

si^i mm t oi^n a (25) s oi^oiaci. 

3£IH. 4PI XIIO)¥(30)i= E 3b0)l EA|@ d)21 SOI. 4^1 3#agr/gJ^aflS§¥(20)S¥EI 813 

at an, *inagj- sitisi aeisft as»£Pi(32)a. sis asoii CHS xHSIHSZiaol us 

El §(33)!D1, &OI S (33)011 xHEIHSZlgjOII [E)2.)AH §^8)0) &3| <MSxH£PI(32)S gi^S a 

SB XH£I8)0) ^9IXl^M¥(40)S M0\6iD\ flft JHOIS^hSffc 0)01 3SHSAHI AH (31 )21 , OIOI3S 

msaiiai(31)2| a^aaa 21 ¥ amtiaa tarsia e^sife s^¥(34)s oi¥oiaci. 

3£I2, £PI ^?lxl?S¥(40)fe #31 *IICH¥(30)£¥E1 2J:>)afe 21 ^¥I§±X)2J 21101!= All 0) a SOU 
UJO- S ^S^Xfg =?SMd\D\ 9\5[0\ E 3cCHI EAIS UtSt SOI, JHCH¥(30)2| S^¥(34)S¥ 

El #^£|fe fllCHaS(Q1~Q6)« a^&fc C)4=2| fl| 1 tH ffl (41 )2), &3I C-)4=2| XI1 1 til 21(41)2) 

a soil s&a eoi^b xiixsife 04-21 n eh (42)21. &:>i seh(42)b sag!- moiasB gj^g*i= a 

4-2) XH20)H1 (43)21. 04=21 fl|2tHIH(43)S¥EH £!:>)3fe XIIOiaSB #31 ^a^S!£(10)2| 2f ± 

9\X\0\\ °!3)8)te C14-2J SS31Sa(44)S 0|¥0)aO. 

Eg!, #31 aSSS¥(50)fe E 3dOU EAIS H)2) SOI, «Sasaa(220V)S AHIO)¥(30)OII fil^tt 3 

#as(+i5v. -15V)°M assife asgg(5i) s ^xi^e¥(4o)oii iaasi gj^spi ?ig! 04- 
2) a a sis (52-55) s oi¥oiaci. 

018). S SgOII CDS §W§S(s ggglO. 

3# mi\sm?\tz e 1011 EAia 0121 soi, 6dw°\ a^^^is^x)* ^uism, ¥Eais <^mm m^m 

m 4= 21E^ 8)fe 32S, 0¥I^SfllO1E Jl^m SE!- 0)L|£), a 4 Efe XI^HIO)E ^)feg! 20IC). 
3EIH, feOIOIIAH, E| 9!j EH (112)2| oj^gj^ Lt . mmM £] g S gf^AIEJCI. H£)AH , 2Sn)» &^A|3| 

fe ^mm mm ^gfgf^isAH^ ^ifeoi ^i^sie^ oiilhaib h&si^ «se mo. 

0\m ?I8)0H. fe^l WICH¥(30)2| g21S£IB ^'25 tfS&B. 

E!XH, &OI in#aS!(110)S¥E1 S^EIfe gJ^agHIDSS UEILHfe OMJl) SCI. 



k,.= /;cv« (( .,/-24(>° ) 



feoioiiAH, Efe 4iag}2j man oi n. « b aj^aasj ^^eoiq. oib 4.01 eai@ ^a^asdooii 
UEiufe agigf§^°s ae2i ^s,^ 221 aoi <&q. 

<-',.— I.cti ,/dl + v t , 
cr h = l.cli ,,/dl i' 
c t .= J.di JJl + v v 



&D\0\\M, u, ib, ic gJ^a^OI^, v., v b , v 0 fe §3|§W5|2| gJ^agfOICI. &D\ 2M §XI 

5)S(x-y)3)IS aglSIS Qg2| 4*Sf<N 33) S0| £12, OIB OAI §^ISS31l(d-q)S UEIUS 4=§f^l 
42) SOI @C1. 

e v = LdiJtU+v x 
e = I.cJiJ</l+v Y 



e <r LdiJdt+vLij+Vq 



e = lumfoii) . e = litinM) 

01 aD5)Hfe E 60)1 UEIUIffl, gJ^SglS §XI51S0IIAHfe ' 1 S SglS) 

3dia, Bfl^ss ^8)oi i q =o oi a^£i3i raswi. i q a m m o\j\ chi ah t i,*=o°s xiioib si^i a 
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&3I *JO)|A) & 4 2i^0| B^a^lS i d aWOII S|B=|0£ UIBIIBS S? 4 2iCk CC^A), ^WS^g 
BIOIS^I ¥I8HAH{= £ 40II EA|« Uf2f B0| , S BSI0I3I ( bl 313 «SI 01 31 )(301 > Oil AH fc »SiSfflaSfl 

Vdc *2f *i#a^*i Vdc sj xfM uiameohoi \ d &¥f%mx\ i d *s etBJi ao. 

nan, 4^*1 4o\\ §3i»H3iioii/d2i gj^a^ " /=/ ' ; - c '*" 0 s oiasfe. a§i boi 532, 01 

v tJ =<<si.i,+i:-l.itiJtU 



£p| 4^ai 5 o)| AH( Ldic/dta Ldi q /dt »S i d S i q affXIIOf 31(302,303)011 AH ^38HHI HSU. 4^1 E 
oj^^^o^ dia|2|SXII012| MP- (ttS eiS^e ^IShOi £J£|^ CHgJ3^(feedfoward control)^ 
»a. Dja/d. Ldi d /dt=A v d 2f Ldi q /dt=A v q 5*n ?B, v ^-»^ + ^ +Av .# • v * a "-" z -^ +Av v S go. 

013IAH, biai2|«fll013|^ . /^V^-^on oj^A-j a v d 2f A v q S 

&3I §^311 ^*|8h3)|£|£ ( EJ^SWM S^Oll »a& SS!»S2£ B^^Ii ^ilB 4* 

sa^ii aa. 

oi hh, b tfaoiiAife S3i e^i^fs esfoii Afgsi^ a^a&ai ab^b 9\^9\ 8i^%\o\™°i ^ss 

M§S 4= 8*580. 

m, HI-2J- boi, sajBaaaa- asanas s^ehoi, oej°i e.i ^ eh ( 112)011 ah^i a&»s a 

^SfOj, §f|3|°j 2^1 gj^2f EI™E-|£>I BB«j» !*!EIBS§ 3¥I3|0)|AH EF&SHSI XHICH 

3^m3ii aa. naai, oit a^aasi setaai b 4* 2m beioiiai ^fesha. 

oib ^m, e bs 011 Ait gjsi e^i^fs^o^ s^a&s as^^shoi §i?3i s^s^i yis, a 
saioi^ sxi s, h n, iq^i- s«BoiiAife 001 0101= s^ai ?ib»b \q?\ &m 3^0. wzim, 
01 &01 ooi at 9§2S 9\^^m ^^o\j\\ si^, 3301 s?i£ts ^xife fl^oi aa. 01 an el a 

^12^ B ^SOilAH^ £>0| fl^S BOHJIte 30IQ. OIS 4A'^ M&ol&, E 7011 EAI& Uh2|- B 
01, BH fl^B UEHJIfe d-q^2f £]£>l^ 3S <1-q^2J S»2|0I B4SB03 »H. 3 ffi»zfg 4^ h 
*J 6^ BOI fi^SP. 

AO=uin — ? — 



av^i ^sfAi 6 jif aOL a 0 fe BUm^^M ^^5^QIAH iSSffe 2^2^01°^, 01 & 

H £ 4011 EAI» Ufa BOI ^H^^l 01 31 (304)011 Ai ^!«SK)I fl^^S 311 ^B 4^ 01 fl^zf 

B §3|^S^^6F01 a#« aiOlSteQI 0|go^3, 013IAH B«Sffe S»2fS QAI 3^6^ BA|o S 

(U-Ei/d , ^ ^gO|| 3^ §H§X|i!r £ 8011 £A|& d^2f B0| , Al^ijOl ^3|Sf£J3, aH^?lx|3h 

8HH(s801 f s802), £ 20)1 AH ^a^Sj^(IO) - ^a ^/EJ 4 aH2 B¥(20h «IOI¥(30)- 

^¥(40)- ^a^as(io)s oi¥o)xife a^moi¥H3^ aaacKs803). 

OI Oil . &J\ ^^aET/^^a^SM¥(20)0|| 2J5HAH ^§ S^j^J ^lf30) XJIO)¥(30)^ £J^@ 

^#a^(vdc)e pxiseiBaof lh¥°j aieaoii 3i^£i3(s804), e 4si aaxiioj^iooi)^ e^8K» 
sta ^^a^(v dc )£f ^§xi£f^i xhs oiai^^s^BKw aws^xis ^^sm, 01^ lh¥ Diisdioii 

Di^&tt. a^ioi EH^tm^xi 311^ ^aa. 

01 2f BM, aHHIOieiEiUMAIDhCK QgHf BOI PWM X-||CH^sS S^moi #^5^CI|, ^31 
a^fllOI&lEl^e^ £E 9011 EAI& bh£F BOI, ^§ ^31, Oil « MCH , 100^sA|OhQ B»SQ. 01^3)1, 
a^Xi!0)o]EH^M3h ^^6^, ^31 ^Wa^/£J^a^SS¥(20)^¥Q ^^£1^ SM^aw i a , 

l b , i c CIIIBQIOIQS HBBQ(s807). 3 OS ^31 OllSdIOil 3|^@ 0||*^E(QJB ^0\mO\ , 

e3|^S^#¥(306)01|AH ^3| ^ 6A|^aS( ia, lb, ic)B d-q^S3j|^ ^^5^01, id, iqS 
^§[CKs808). 

E6f, d.q^^SI a^»IO)3|(302,303)3f S^8h0| PIXilOiM BBQ(s809). 

3£|3, ^31 a^fl|O13|(302, 303)0)1 AH JltfS A vdOII ^31 S#£IO) D||Se.|0)l USB ^l^a^ ES EH 

§i ata. a vflS ej^oK ^3i 6a boi a^shoi 2xf2tu e )§ 3u<^am, 

^E^X1IO)3|(304)S eoH PI SI 0) HtfttCKs810) . 

3 om, 2xr^(a e )e ifeisfoi g^^&)^^¥(305)o)iAi sz^E-m^e^M sefCKssn). 3 

Bin, 0I^3)| 5||^a PWMSKQ1-Q6)S ^¥j^^e¥(40)^ «^BCKs812). 
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m%.9] MM 



¥ ttSOII til 2} ^Ol , g^l^lf 4^M3IOi^ °£ Ojl^&o^AH , ^J\£im.m =?61D\ 



(57) 

m=?& 1 

H§J#ail» H£|2| e^lifS(d,fl)M aifafOj §^21 gJ^aSHA vd, Avg)l #»8K2 6*31 
&§5a2KAvd, A vfl) 91 StS *!#ia^(E)M :+ "' NV '- S e^SKM , £i°J e^(5[S£f ^Xil 

erased, q)asi s»2|(a e )s ois si»sk>i ^6na w^a^s §:>i^££^ si s»«i 

£,01 xiich^ohah esoja sfa^fls^iss ^2 g^Ais ^a§!ffl£2i a*i£?i8£»» ^gAi^i^ 
6Pi 2| sw on a^s ssstfe a^s^¥^ ^ssife: am »t 3H b^hs S»SM. 

3^Hma£!^¥E] £J^@ £J^aH(ia, ib, ic)S ±3 *ifia^o^ §#5fb ^2^SJ^°J £|Ba 
^1 »IO|6fe 3# gW^SOll SiCHAH , 

S»£fa#l» oiojoj |]|e(d,g)g &&mo\ Sl^agKAvd, Avail ^§5Q #3| 

-i Av </ 
AO = tun - - - - 

gj^aeHAvd, Aval S 218 ^Ha£ME)S , ""** Av ^ £ HtWOI, S2| mi\ 

e?l£f£(d, q)»2| 2»^(A 9 )§ 0IB 2|»3K)I H^jfl^S s*»3Hl, Olg^l ?|#g 



114 
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